Production of classical swine fever virus envelope glycoprotein E2 as recombinant polyhedra in baculovirus-infected silkworm larvae.
Although, classical swine fever virus (CSFV) envelope glycoprotein E2 subunit vaccine has been developed using the baculovirus expression system, the expression of viral antigens in baculovirus-infected insect cells is often ineffective. Therefore, an alternative strategy to the traditional baculovirus expression system is needed that is more productive and effective. Here, we report a novel strategy for the large-scale production of a CSFV E2 in the larvae of a baculovirus-infected silkworm, Bombyx mori. We constructed a recombinant B. mori nucleopolyhedrovirus (BmNPV) that expressed recombinant polyhedra together with the N-terminal 179 amino acids of CSFV E2 (E2ΔC). BmNPV-E2ΔC-infected silkworm larvae expressed native polyhedrin and approximately 44-kDa fusion protein that was detected using both anti-polyhedrin and anti-CSFV E2 antibodies. Electron and confocal microscopy both demonstrated that the recombinant polyhedra contained both the fusion protein and native polyhedrin were morphologically normal and contained CSFV E2ΔC. The CSFV E2ΔC antigen produced in BmNPV-E2ΔC-infected silkworm larvae reached 0.68 mg/ml of hemolymph and 0.53 mg/larva at 6-days post-infection. Six-week-old female BALB/c mice that were immunized with the E2ΔC protein purified from solubilized recombinant polyhedra elicited CSFV E2 antibodies, which indicated that the CSFV E2ΔC protein from recombinant polyhedra was immunogenic. The virus neutralization test showed that the serum from mice that were treated with E2ΔC protein from recombinant polyhedra contained significant levels of virus neutralization activity. These results demonstrate that this strategy can be used for the large-scale production of CSFV E2 antigen.